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I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 




t WIPO PCT 

In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 



In accordance with the rules, the words "public limited company" may be replaced by p. I.e., 
pic, P.L.C. or PLC. 



Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 



Signed ^LsH«3 CtOlty* 

Dated 13 January 2004 (j 



An Executive Agency of the Department of Trade and Industry 
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I, Your reference 



2. Patent application number 

CTbc Patent Offica wtHJW in this patt) 



0223567.9 



3. Fuji name, address and postcode of the or of , ... ijl,- Aaim^lw E>^j«viE 

each applicant Mi^^,^; VJIL-U.i/"**A WHSjo^lte 

Patcnts ADP number fl/jwi* to to ^ (L&z*$ — c. t$-&j_JZ5 fi-O 
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country /state of Its incorporation. 



4. Title of ihe invention 



5. Name of your agent cs£J>a* om<> 

-Address for service" In the United Kingdom 
to which att correspondence should be sent 

(including U>e postcode) 



Patent* ADP number c^yow *wp w >0 



If you arc declaring priority from one or more' 
earlier patent applications, give the countty 
and the date of filing of the or of each of these 
earlier applications and (if you know it) the or 
each application number 



Country Priority application AVUttbcr 



Date a/ filing 
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if this application is divided or otherwise 
derived from an earlier UK application, 
g^lvc the number and the filing date of 
t|ic earlier application 



Number of earlier application 



Pare of filing 
{day /month/ year) 



(a a statement of inventorship and of right 
to grant of a patent required in support of 
this request? cahswgt 'Ya* 0 

a) any applicant named in part J it not <*** mtWitOK Or 
W there U an inventor who is not named as an 

applicant, 6r 
q) any named applicant is a corporate body. 
See nota CdJ) 
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Statement of inventorship and right 
to grant of a patent (Patent* JFor*n 7/77) 
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and Search (Patents FmH 9/77} 




Request for substantive examination 
(Patents Form 10/77} 
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l/«fc request the grant of a patent on the basis of this application. 
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Warning 



After <m application/or a patent has been filed, the Comptroller of the Patent Office will consider whether publication 
or communication of the invention should be prohibited or restricted under Section 22 of the Patents Act 1977- You 
wiU be infbrmea if it is necessary to prohibit or restrict your invention in this way Furthermore, if you live in the 
United Kingdom, Section 23 of the Patents Act 1977 stops you from applying for a patent abroad without first getting 
writfen permission front the Patent Office unless an appitcation bos been filed at least 6 weeks beforehand in the 
United Kingdom for a patent for the same invention and either no direction prohibiting publication or 
communication has hem given, or any such direction has been revoked. 

Nones 

a) If you need help to fill in this form or you have any questions, please contact tbe Patent Office on 0645 S0Q5O5. 
« Write your answers in capital letters using black ink or you may type thenu 

cj tf there & not enough space for all the relevant details on any part of this form, please continue on a separate 
sheet of paper and write f 'see continuation sheet" in the relevant pdrtCsX Any continuation Sheet Should he 
attached to this form. 

d) If you have answered 'Yes' Patents Form 7/77 will need to be fUea\ 

e) Once you have filled in the form you must remember to sign and date tk 
f) For details of the fee and ways to pay please contact the Patent Office. 
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Razor blades have traditionally been made from high quality carbon steel The 
innovation of using stainless steel has been fraught with the difficulty of forming and 
holding an ultra sharp edge. Stabilised or partially stabilised zirconia blades are now 
well known. The material is as tougb and strong as tool steel but has much greater 
hardness. Ground ceramic razor blades tend to have a ragged microstructure rather 
than rounded and so dig into skin rather than sliding over it 

According to the present invention, there are razor blades that are fabricated from a 
ceramic ink that is screen printed on a combustible surface then fired. The ceramic is 
preferably stabilised or partially stabilised zirconia. The combustible surface is 
preferably a plastic film of high surfhce finish. The ink vehicle and combustible 
surface may be so chosen that the ink wets the combustible surface. 



Stabilised zirconia forms exceptional cutting blades. It is extremely strong, tough and 
hard. In thin sheets it may be very pliable. It would appear to be an excellent 
medium for razor blade fabrication. The raw material is very expensive compared 
with steel and is expensive to diamond machine. Cutting edges in zirconia are 
conventional created by diamond machining, but this process produces ragged edges 
on a micro-scale which tend to dig into skin rather than slide over it. This, of course, 
is disastrous in a razor blade. 

Screen printing of ceramic inks is a well known mass production technique in hybrid 
electronics. This produces a .thin film of very finely controlled thickness at very low 
cost. The ink comprises very finely powdered ceramic in a binder and solvent. It is 
possible to choose the composition of ink such that it wets the substrate and the edges 
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of the print flow slightly to form a sharply pointed meniscus. On firing, the substrate 
may burn away and the meniscus will form a very sharp edge. The firing process 



exploited to form aa edge to the blade which is rounded on a microscale. With 
modern milling technique^ the powder particle size may be some tens of nanometres. 
It is possible therefore to organise the firing to produce a blade with an edge radius of 
possible SO nanometres or less. 

The ceramic will take the surface finish of the substrate on the printed side, which 
may approach optical quality for many plastic film*. If this is the side that faces the 
skin, a very smooth blade will result Screen printing produces very thin layers with 
excellent reproducibility. Zirconia blades as thin as 0.025 mm are likely to be 
feasible. By using thin blades of minimum width, blade costs of a fraction of a penny 
should be feasible. 



causes the finely powdered grains to sinter into a solid mass. This process may be 



This fabrication technique offers the possibility of large scale mass coupled with low 
materials cost and no finishing processes, 
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Abstract 

Stabilised or partially stabilised zirconia may be screen printed onto a wettable 
plastic film then fired to produce low cost razor blades with an excellent edge. 



